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field of the Invention 

The invention relates to a new type of low * 
bleaching system and a method J^^TT*™*** 
therewith. cleaning substrates 



The Bglateg Art 



15 



Many household and personal care products are , , 

with an active oxygen-releasing JJ^ t " 

of stain and soil oxvaen >■ , 617131 t0 effe <=t removal 

important li^at^™^ *™ « 

t-perature-depenaen . ^J^. " 

-really reguired to achieve anTh! " ^ 

a g ueous wash system. Especially f^r^l *» « 

temperature operation J both I fabriCS ' 

disadvantageous economically and practically 



»on»„oylo*yb.„z.„. suit OMte (SK0BS) _ f TAED) and sodiuj „ 
habits have not pernitted th ;;^J— 
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reason, it has been commercialized in the United states but 
its performance could still be improved. 

Another problem with carboxylic acid ester precursors such 
as TAED and SNOBS is that conversion to peracid is 
inefficient. A further difficulty is that they are not 
catalytic. Once the ester has been perhydrolyzed, it can no 
longer be recycled. Accordingly, relatively large amounts 
of precursor are necessary. Amounts as high as 8% may be 
necessary in a detergent formulation for bleaching fabrics 
At such high use levels, cost for these relatively 
expensive chemicals is of major concern. 

Recently there has been reported in U.S. Patent 5,047,163 
U.S. Patent 5,045,233 and U.S. Patent 5,041,232, all to 
Batal and Madison, a system for activating bleach 
precursors based upon sulfonimines and N- 

sulfonyloxaziridines. While these compounds have been shown 
to be highly effective, even better catalysts are sought 
especially for wash temperatures around io»c, such as are 
experienced in Japan. 

Outside the context of consumer products, there have been 
reports of catalytic oxidizing agents. Hanguet and co- 
workers, in a series of articles, reported preparation of a 
new class of stable olefin epoxidizing agents, namely 
oxaziridinium salts. See Hanguet, Lusinchi and Milliet 
Tet, Let. (1988) 3941; Hanguet, Lusinchi and Milliet C R 
Acad. Sci. Paris (1991) Series II, 625; and Hanguet ' 
Lusinchi and Milliet, Tet, Let. (1988) 2817. These 
oxaziridinium salts were prepared by peracid or 
monopersulfate oxidation of a corresponding quaternary 
lmine salt under alkaline conditions. Epoxides were 
reported to be formed from the reaction of olefins with the 
oxaziridinium salts. Reactions were conducted either in 
organic solvents or in organic solvent-water biphasic 
media. Beyond use as a synthetic tool, there is no 
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suggestion of any possible application for quaternary imine 
salt chemistry to the problem of removing stains in 
consumer applications, such as in cleaning fabrics. 

It is an object of the present invention to provide an 
improved bleaching system and detergent composition 
containing such system that operates over a wide 
temperature range including that of under 30 °c. 

10 It is another object of the present invention to improve 

the performance of bleach precursors that normally would be 
inoperative under low temperature wash conditions. 

A further object of the present invention is to provide 
15 bleach improvement through catalysts effective in 

relatively small amounts so as to avoid any substantial 
incremental costs . 

A still further object of the present invention is to 
20 provide a method for bleaching stained substrates such as 
clothes, household hard surfaces including sinks, toilets 
and the like, and even dentures. 

Other objects of the present invention will become more 
25 readily apparent through the following summary, detailed 
description and examples. 

SUMMARY OP THF INVFNTTnM 



30 



A bleaching composition is provided comprising: 

(i) from about l to about 60% by weight of a peroxygen 
compound; 

(ii) from about o.oi to about 10% of an oxygen transfer 
agent whose structure is: 



35 
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(I) 



wherein: 

R 1 and R 4 may be a substituted or unsubstituted radical 
10 selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl, cycloalkyl, nitro, halo, 
15 cyano, alkoxy, keto, carboxylic and carboalkoxy radicals; 

R 3 may be a substituted or unsubstituted radical 
selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals; 

2 0 R< with R J and R 1 with R 3 may respectively together form 

a radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; 

X- is a counterion stable in the presence of oxidizing 
agents; and 

(iii) from about 0.1 to 40% of a bleach precursor that 
reacts with peroxide anion and forms therewith a 
percarboxylic acid, percarbonic acid or perimidic acid. 



25 



30 



Additionally, there is provided a method for bleaching a 
stained substrate comprising treating the stained substrate 
with a peroxygen compound, an oxygen transfer agent whose 
structure is R'R 2 C=N*R } R 4 X" with radical groups as 
defined above, and a bleach precursor. 

35 DETAILED DESCRIPTION 

Now it has been found that relatively small amounts of 
quaternary imine salts can boost the performance of bleach 
precursor-peroxygen compound systems. Increased bleaching 
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effectiveness has been noted on consumer and industrial 
articles whose stains can be removed even at relatively low 
temperatures. Thus, quaternary inline salt chemistry is more 
than a synthetic curiosity as in the conversion of olefins 
5 to epoxides reported by Hanquet et al. Unlike the Hanquet 
et al. biphasic system that requires an organic solvent, 
quaternary imine salts can be devised for use in completely 
aqueous wash systems. 

10 Quaternary imine salts covered by the present invention are 
those whose structure is: 
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(I) 



wherein : 

2 0 R 1 and R 4 may be hydrogen or a C,-C3 0 substituted or 

unsubstituted radical selected from the group consisting of 
phenyl, aryl, heterocyclic ring, alkyl and cycloalkyl 
radicals; 

R 2 may be hydrogen or a C r C 30 substituted or 
unsubstituted r; ' cal selected from the group consisting of 
phenyl, aryl, hv ..rocyclic ring, alkyl, cycloalkyl, nitro, 
halo, cyano, alkoxy, keto, carboxylic and carboalkoxy 
radicals; 

R 3 may be a C,-C 30 substituted or unsubstituted radical 
selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, and 
cyano radicals; 

R 1 with R 2 and R 2 with R 3 may respectively together form 
a cycloalkyl, polycyclo, heterocyclic or aromatic ring 
35 system; 

X" is a counterion stable in the presence of oxidizing 
agents. 
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Heterocyclic rings according to this invention include 
cycloaliphatic and cycloaromatic-type radicals, 
incorporating an oxygen, sulfur and/or nitrogen atom within 
the ring system. Representative nitrogen heterocycles 
5 include pyridine, pyrrole, imidazole, triazole, tetrazole 
morpholine, pyrrolidine, piperidine and piperazine. 

Suitable oxygen heterocycles include furan, tetrahydrof uran 
and dioxane. Sulfur heterocycles may include thiophene and 
10 tetrahydrothiophene. 

Counterion X may be selected from chloride, bromide, 
sulfate, methosulfate, sulfonate, p-toluenesulf onate, 
borontetrafluoride, PF 5 ", phosphate and cyano radicals. 
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The term "substituted- is defined in relation to R-, R ? r-' 
and R< as a substituent which is a nitro, halo, cyano, C,-C J() 
alkyl, amxno, aminoalkyl, thioalkyl, sulfoalkyl, 
carboxyester, hydroxy, c,-c 20 alkoxy, polyalkoxy or c,-c w 
guaternary di- or tri-alkylammonium function. 

The most preferred quaternary imine salts are the 3 4- 
dihydroisoquinolinium salts of structure II where R> and R 6 
are defined by the same radicals as those for R 3 : 




(II) 



Table I lists specific illustrative compounds represented 
by structure II. 
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Additional compounds according to the present invention 
outlined below as structures III through X. 
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CH, 



CH=N- 
+ 



CI* 




(X) 



The foregoing oxygen transfer agents may be incorporated 

into detergent bleach compositions along with a further 

35 essential component which is a peroxygen compound capable 

of yielding peroxide anion in an aqueous solution. 
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Amounts of oxygen rransfer agent suitable for the present 
invention may range from about 0.01 to 10%, preferably from 
about 0.2 to 5%, optimally from about 0.5 to 1.5% by weight 
of the composition. 

The peroxygen compound may be present from about 1 to 60% 
preferably from about 1.5 to 25%, optimally from about 2 "to 
10% by weight. 

The molar ratio of peroxide anion (or a peroxygen compound 
generating the equivalent amount of peroxide anion) to 
oxygen transfer agent will range from about 1500:1 to about 
1:2, preferably from about 150:1 to optimally from 

about 60:1 to 3:1. 

Amounts of bleach precursor relative to oxygen transfer 
agent will be present in the molar ratio from about 250-1 
to about 1:20, preferably from about 100:1 to about 1:1, 
optimally between about 25:1 to 2:1. 

Peroxide anion sources are well known in the art. They 
include the alkali metal peroxides, organic peroxides such 
as urea peroxide, and inorganic persalts, such as the 
alkali metal perborates, percarbonates, perphosphates , 
persilxcates and persulfates. Mixtures of two or more such 
compounds may also be suitable. Particularly preferred are 
sodium perborate tetrahydrate and, especially, sodium 
perborate monohydrate. Sodium perborate monohydrate is 
preferred because it has excellent storage stability while 
also dissolving very quickly in aqueous solutions. 

Alkyl hydroperoxides are another suitable class of 
peroxygen compounds. Examples of these materials include 
cumene hydroperoxide and t-butyl hydroperoxide. 

Organic peroxyacids may also be suitable as the peroxygen 
compound. Such materials have a general formula: 
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0 
II 

HO-O-C-R-Y 

5 wherein R is an alkylene or substituted alkylene group 
containing from l to about 22 carbon atoms or a phenylene 
or substituted phenylene group, and Y is hydrogen, halogen, 
alkyl, aryl or 

10 o 0 

II II 
-C-OH or -C-O-OH 

The organic peroxyacids usable in the present invention can 
contain either one or two peroxy groups and can be either 
15 aliphatic or aromatic. When the organic peroxyacid is 

aliphatic, the unsubstituted acid has the general formula: 

O 

HO-0-cU(CH 2 ) n -Y 

20 

where Y can be, for example, H, CH 3 , CH ? C1, COOH, or COOOH; 
and n is an integer from to 1 to 20. 

When the organic peroxy acid is aromatic, the unsubstituted 
25 acid has the general formula: 

O 
fl 

HO-0-C-C 6 H 4 -Y 

wherein Y is hydrogen, alkyl, haloalkyl, halogen or COOH or 
30 COOOH. 

Typical monoperoxyacids useful herein include alkyl 
peroxyacids and aryl peroxyacids such as: 

(i) peroxybenzoic acid and ring-substituted 

35 peroxybenzoic acid, e.g. peroxy-a-naphthoic acid; 

(ii) aliphatic, substituted aliphatic and arylalkyl 
monoperoxy acids, e.g. peroxylauric acid, peroxystearic 
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acid, and K,N-phthaloyla»inoperoxycaproic acid (PAP) • and 
(in) amidoperoxyacids, e.g. monononylamide of either 
peroxysuccinic acid (NAPSA) or of peroxyadipic acid 
(NAPAA) . 

Typical diperoxy acids useful herein include alkyl 
diperoxyacids and aryldiperoxy acids, such as: 

(i) 1,12-diperoxydodecanedioic acid; 

(ii) 1,9-diperoxyazelaic acid; 

(iii) diperoxybrassylic acid; diperoxysebacic acid and 
diperoxy isophtha lie acid; 

(iv) 2-decyldiperoxybutane-l,4-dioic acid; 

(v) 4 ( 4'-sulfonylbis P eroxybenzoic acid- 

15 (T9 £1 /'"-^"^^^-^^-inopero^caproic acid) 

Particularly preferred organic acids are peracetic acid 

TP°™ y d PhthaliC ri aCid hexahydrate), PAP , 

TPCAP and dxperoxydodecanedioic acid. Under certain 

Zr S H tanCeS ' hydr ° 9en Per ° Xide itSelf di "-tly be 

employed as the peroxygen compound. 

A third critical element in the compositions of this 
invention is a bleach precursor that reacts with peroxide 
25 anion and forms therewith a peracid, percarbonic acid or 
perimidic acid. Precursors of this invention are water- 

a^ le'asVrr 1318 ' ^ t0 «» », 

at least 1 %, preferably at least about 5% by weight at 

30 I I PH ? * Certain PreCUrsors ° f this invention may be 
30 further defined by the Per-Acid Formation Test wherein the 

sodxum thiosulphate. This test may be found in U.S. Patent 
3,177,148 (Bright et al) herein incorporated by reference. 

35 Precursors which may be utilized for purposes of the 
present invention include: 
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(a) Diacylated and polyacvlateri = • 
N.N N ' m ' r ^ ^cjlated amines, such as 

,N,N ,„ -tetraacetyln.ethylenediamine, N, N,N' 
tetracetylethylenedianune, N,N-diacetylani 
diacetyl-n-tol.HHi aia cetylanil;,.ne and n,n- 

... N- acylated cyclic h ; ra2i ::r r; : :: y :;i:r id,; 
™z:::zz;zzi, tor — 

(g) Carboxylic acid anhydrides such ac v, 
anhydride „ ,,,, ,_ S ' such as benzoic 

donate, sodium nonanoyloxybenzene sulfonate an* „ • 
ben Z oyloxyben 2 enesulfonate; and c -c f./t- " 
of hexoses and pentoses, for eL' m ° n ° eSte " 
30 xyiose tetraacetate, l-^ZyZlT^ s tlT^ 
and .-octanoyi-, . , , 4 , 

U) 1 ' 3 -W«cyl-4,5-di«oyloxy-i»id.«olidin« for 

^-^ormyl-^-diacetoxy-i.id azolidine i 3 d e * ai " Ple ' 
d iaceto X y- iroidazolidine ^ x £ > ; 3-diacet yl - 4 , s . 

35 dipropionyloxy-i mida2oline . * ' 5 

ea 2,5 diketopiperazine such as 1,4. 



WO 95/13353 

^^EP94/03696 



15 



diacetyl- 2 , 5 _ diketop a 

diketop ipera2ine and ' f'^iProplonyLs.s- 

dik e topip erazine; ' ^"P^-^e-dinwsthyl^s. 

(1) Acylation products 

■ «»«Hn P rop^ j iur :r; o 4 f 6 p 7f;-«"« or 2 , 2 _ 

o°nana-3,7-di„ ne or its 9 c d """-""^l-H. 3.!,. 

<») Carbonic acid eK „« . 

(o) o ua t» "alonamide; and 

15 n k QUatSrnar y ionium-substitute 
5 ™ rt ^lic acid esters such a ! M ^^onic or 
ethyl ,-sul fophenyi carbQna h te aS 2 - (N ' N ' N -tri m ethy lainraonioJ 

precursors mentioned under fhl 
»P««al interest, particu, ? (h) and a « of 

(TAGU) , glucose pentaacetate x " ' ^^^^^oluril 
-etylo X y be n 2 ene sul fonate ^ ° S * ^acetate, Sodium 
nonanoy loX y ben2ene .^J^"" *° di - 

« Bleach systems of 

a wide variety of ^ " 

cleaning of laundry. When ^ * U ' eful in 

«» P-cy g en compound and Zy^TrT P ~ 
Present invention will usually al T ^ ° f **« 

° surf ace-active materials -J oombined with 

"onionic, a.pbotaric, *„ ltter " ^"^ fr °» "ionic, 
ovailable ana are f ,. J y «• «— .rci. ily 
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example in "Surface Active Agents and Detergents", Volumes 
I and II, by Schwartz, Perry and Berch. The total level of 
the surface-active material may range up to 50% by weight, 
preferably being from about 1% to about 40% by weight of 
5 the composition, most preferably 4 to 25%. 

Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic sulfates and sulfonates 
having alkyl radicals containing from about 8 to about 22 
10 carbon atoms. 

Examples of suitable synthetic anionic detergent compounds 
are sodium and ammonium alkyl sulfates, especially those 
obtained by sulfating higher (C,-C IK ) alcohols produced, for 
example, from tallow or coconut oil; sodium and ammonium 
alkyl (C y -C 2u ) benzene sulfonates, particularly sodium 
linear secondary alkyl (C I0 -C l5 ) benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
the higher alcohols derived from tallow or coconut oil and 
synthetic alcohols derived from petroleum; sodium coconut 
oil fatty acid monoglyceride sulfates and sulfonates; 
sodium and ammonium salts of sulfuric acid esters of higher 
(C 9 -C IR ) fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
25 acids such as coconut fatty acids esterified with 

isethionic acid and neutralized with sodium hydroxide; 
sodium and ammonium salts of fatty acid amides of methyl 
taurine; alkane monosulf onates such as those derived by 
reacting alpha-olef ins (C,-C 2(l ) with sodium bisulfite and 
30 those derived by reacting paraffins with S0 2 and Cl 2 and 

then hydrolyzing with a base to produce a random sulfonate; 
sodium and ammonium c 7 -c l2 dialkyl sulf osuccinates ; and 
olefinic sulfonates, which term is used to describe the 
material made by reacting olefins, particularly C l0 -C 20 
35 alpha-olefins, with SO, and then neutralizing and 

hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C U -C IS ) alkylbenzene 



20 



WO 95/13353 

/EP94/03696 

17 



35 



sulfonates; sodium (c -r \ a ivwi 

(C ' 6 C,,,) alkyl sulfates and sodium 
(C, 6 C n ) alkyl ether sulfates. 

Examples of suitable nonionic surface-active compounds 

c rL be used preferabiy togeth ~ ^ «- - 

surface-active compounds include, in particular, the 
reaction product, of alkyiene oxides, usually ethylene 
oxide, with alkyl (C-c \ Bho „„, yiene 

yi (C < C »> Phenols, generally 2-25 EO i ^ 
2-25 units of ethylene oxide per molecule- thp „ / 
10 products of aliphatic fc-c i CUlS ' the Sensation 

ipnatic (C S -C IS ) primary or secondary linear 
or branched alcohols with ethylene oxiae , » 

';;;?:: u : ts made by — «* lj 

«th the reaction products of propylene oxide and 
erhylenediamine. Other so-r 3 n^ 
15 include alkvl Do1 , "Clonic surface-actives 

» Amounts of amphoteric or switterionic surface-active 
compounds can also be used in active 
,„„.„. ,_ SM ln tne compositions of the 

invention hot this is not normally desired owing to th 
restively high cost. „ any amphoteric or I e on e 
detergent compounds are used, it is generally in s , al 

» »=»«. in compositions hased on the much more coZ ly 
used synthetic anionic and nonionic actives. * 

indention >1SO , bB inC " P °"^ «- compositions of the 

lnyent lo „, preferably at a level of less than 30% by 

"eight. They are particularly useful at ,« levels L 

bleary (soap/anionic, or ternary mixtures together wth 

P which are used are preferably the sodium or, less 
desirahl potassium salts of saturated or unsaturated 
C,o C 24 fatty acids or mixtures thereof. Tne amount of such 
soaps can be varied between about 0.5 and about 25% by 
weight, with lower amounts of about 0.5 to about 5 being 



30 



WO 95/13353 

PCT/EP94/Q3£96 

• 

generally sufficient for lather control. Amounts of soap 
between about 2 and about 20%, especially between about 5 
and about 15%, are used to give a beneficial effect on 
detergency. This is particularly valuable in compositions 
5 used in hard water when the soap acts as a supplementary 
builder. 

The detergent compositions of the invention will normally 
also contain a detergency builder. Builder materials may be 
10 selected from (l) calcium seguestrant materials; (2) 
precipitating materials; (3) calcium ion-exchange 
materials; and (4) mixtures thereof. 

In particular, the compositions of the invention may 
15 contain any one of the organic or inorganic builder 

materials, such as sodium or potassium tripolyphosphate, 
sodium or potassium pyrophosphate, sodium or potassium ' 
orthophosphate, sodium carbonate, the sodium salt of 
nitrilotriacetic acid, sodium citrate, 
20 carboxymethylmalonate, carboxymethyloxysuccinate, tartrate 
mono- and di-succinates, oxydisuccinate, crystalline or 
amorphous aluminosilicates and mixtures thereof. 
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Polycarboxylic homo- and copolymers may also be included as 
builders and to function as powder structurants or 
processing aids. Particularly preferred are polyacrylic 
acid (available under the trademark Acrysol from the Rohm 
and Haas Company) and acrylic-maleic acid copolymers 
(available under the trademark Sokalan from the BASF 
Corporation) and alkali metal or other salts thereof. 

These builder materials may be present at a level of, for 
example, from l to 80% by weight, preferably from lo'to 60% 
by weight. 

Upon dispersal in a wash water, the initial amount of 
peroxygen compound should range in amount to yield anywhere 
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fro, about 0.05 to about 250 ppB active oxygen per 

water, prefer^hiu u <, ygGn P er liter of 

5 preferably from about i to ,od m nn ?P ' 

preferably from about 5 to 200 nn o PP ' 

present, the builder amount will * 
about 0.x to 3.0 grams per liter. * 

Apart from the components already mentioned the det 
compositions of the invention can contain any of the ' 
5 conventional additives in 6 
materia. " the amoun ts in which such 

materials are normally employed in deters 
Examples of these add in detergent compositions. 

al^anolamides part c i ri e ; ^ " 

from Palmkern^ fatty Ids £ ^^^-i^ ^rived 
> depressants such as L v I ^J**™** ^ -ids. lather 
-.deposition agen^T s^ 

alkylcellulose ethers, other stabilizers such as 
ethylenediaminetetraacetic acid * k • 

perfumes, enzymes such as prote,s.s „„ 

dentures H " ' C °° kWare "* Ut *» Sil *'> «d even 

bleach C ° lorants »»y also be formulated with the 

fcleach composition of t-hicr ^ *. ■ ne 
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such as for the bleaching of wood pulp. 

The system of the present invention may be delivered in a 
variety of product forms including powders, on sheets or 
5 other substrates, in pouches, in tablets, in aqueous 

liquids, or in non-aqueous liquids such as liquid nonionic 
detergents . 

The following examples will more fully illustrate the 
10 embodiments of this invention. All parts, percentages and 
proportions referred to herein and in the appended claims 
are by weight unless otherwise illustrated. 
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3 .4-Dihyrir oisoguin^T in. 

The title compound was prepared, using the procedure of 
Vamazaki, C he,. Lett . (1992) 823. The starting reagent 
1,2,3,4-tetrahydroisoguinoline was distilled under vacuum 
at 85°C (-10 mm Hg) prior to use. 

Into a 3-necked 12 L Morton flask equipped with a 
mechanical stirrer were placed 1,2,3,4- 
tetrahydroisoguinoline (66.6 grams,' 0.5 mol, and 2 liters 
of methylene chloride. A solution of potassium persulfate 
(189.23 grams, 0.7 mol), sodium hydroxide (48 grams 1 2 
mol) and water (4.4 L) was added. While the solution was 
vigorously mixed, a 0.05 M agueous solution of nickel 
sulfate hexahydrate (200 ml, 0.01 mol) was added to the 
biphasic mixture. Fine black precipitates deposited 
immediately, and the resulting mixture was stirred 

Vigorously at room temperature. The reaction temperature 
bee sligntly elevated fco abQut 35oc 3 ^ ^ 

stirrxng, the black color changed to a light brown colored 
solution. The mixture was filtered through a short Celite 
frit column to remove any insoluble materials. The organic 
layer in the filtrate was separated by extraction with 
methylene chloride. The organic layer was dried over 
magnesium sulfate and concentrated down to give 56 g (85 » 
/"Id, of a dark red liquid. Distillation at 105*0 under' 
vacuum (-11 mm H g) provided 46 g (70%, of a yellow li guid . 

30 The sample contained two impurities: 4% of isoquinoline and 
1% of unreacted 1,2,3,4-tetrahydroisoguinoline 
H NMR (CDCWTMS): 6 2.73 (t,2H) 3.77 (t,2H), 7.09-7 37 
(m,4H), 8.33 (S,1H). The isoquinoline is shown at 6 3 10 

35 [sll]' 4 ' 01 (S ' 2H) 7 - 59 " 7 " 94 (m ' 4H) ' 8 ' 51 (d < 2 »> ^9.25 
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N-Methyl-3 ,4-fUhvdroisoquinolininn. D-tnl npna;uif oria j. B 

(Imine Ouat OTg) 

The title compound was prepared, using the procedure 
described by Koelsch et al. in J. Am. ghem, Soc (1953) 75, 
5 2095. In a 250-ml one-necked round-bottomed flask equipped' 
with a magnetic stir bar and a reflux condenser were placed 
3,4-dihydroisoguinoline (8.27 grams, 63 mmol) and 40 ml of 
methanol. The mixture was stirred and cooled to 0°C. A 
solution of methyl p-toluenesulf onate (11.73 g, 63 mmol) 

10 and 70 ml of methanol was added dropwise. The color of the 
solution remained clear and yellow. The mixture was heated 
to reflux for 6 hours. The methanol was then removed in 
vacuo to provide a quantitative yield (20 g) of an off- 
white solid (m P 115-119'C). The solid was pulverized and 

15 washed with 40 ml of acetone at room temperature. Suction 
filtration provided a white solid in 88% yield: mp 124- 
127°C. 



'H NMR (Dl O): * 2.27 (s,3H), 3.15 (t,2H), 3.73 (S,3H), 3.93 
(t,2H), 7.18-7.78 (m,8H), 8.77 (s,lH). Impurities observed 
at 4.46 (s), 8.0-8.3 (m), 9.4 (s) were due to N-methyl- 
lsoquinolinium p-toluenesulf onate. 



EXAMPLE 7 



25 



N-Methyl-3 , 4-d i hydr oisogui nol inium boront gtrafluoride 
(Imine Oust- rfj 

The title compound was prepared according to the literature 
procedure (Hanquet, G. , Lusinchi X., Milliet, P., 
30 Tetrahedron Let.t.PT-* (1988), 29, 3941). 

In a 50 ml 2-necked round-bottomed flask equipped with a 
reflux condenser and stir bar under nitrogen were placed 
3,4-dihydroisoquinoline (1.0 g, 7.6 mmol) and 30 ml of 
35 anhydrous toluene. Once in solution, trimethyloxonium 

tetrafluoroborate (1.12 g, 7.6 mmol) was added, which was 
not soluble in toluene. The reaction mixture was stirred at 
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room temperature for 10 hours. The reaction mixture was 
separated into two levels. The dark-red brown viscous 
liquid was decanted out and dried in an oven to remove any 
excess toluene. 

'H NMR (DMSO/TMS): 6 3.23 (2H,m), 3.73 (3H,s), 4.02 (2H,s), 
7.47-7.82 (4H,m) and 9.18(lH,s). 

EXAMPLE 3 



Stain bleaching experiments were conducted in a Terg-O- 
Tometer in 500 ml of milli-Q water, using two tea-stained 
cotton cloths measuring 3x4 inches. In a typical test, 0.75 
g of commercial detergent was added to the system and the 

15 P H of the solution was constantly buffered to the indicated 
level by the addition of dilute aqueous sodium hydroxide or 
hydrochloric acid. A given oxidant was added to the system, 
followed by an appropriate amount of quaternary imine salt' 
Washes were carried out at the indicated temperature for 15 

20 minutes. 



Stain bleaching was measured ref lectometrical ly , using a 
Colorgard System/05 Ref lectometer . AR is the reflectance 
difference between washed and unwashed cloths; effects due 
25 to detergent are not subtracted. Bleaching was indicated by 
an increase in reflectance, reported as AAR. In general, a 
AAR of one unit is perceivable in a paired comparison while 
AAR of two units is perceivable monadically. 

30 Table II and III report the bleaching activity of the N- 

methyl-3,4-dihydroisoquinoline borontetraf luoride (BF 4 ) and 
p-toluenesulfonate (OTs) salts. 
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EXAMPLE 4 



This Example details the effect against stain other than 
that of tea. Table IV establishes that the quat imine salt 
enhances the bleaching performance of TAED against wine 
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The results set forth in Table IV show that the bleaching 
action of a typical precursor system such as TAED and 
perborate is improved by the presence of N-methyl-3 , 4- 
dihydroisoquinolinium salts. 

5 

The foregoing description and Examples illustrate selected 
embodiments of the present invention, in light thereof 
various modifications will be suggested to one skilled 'in 
the art, all of which are within the spirit and purview of 
10 this invention. 
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CLAIMS 

1. 



A bleaching composition comprising - 

(i) from about i to about 60% by weight of a peroxvaen 
compound; peroxygen 

(ii) from about o.Ol to about 10% of an oxygen tran,, 
agent whose structure is: transfer 



10 



15 




(I) 



wherein : 



sL7L\:Z tt " SUbSUtUted " —-"**- r.aical 
fro, t „e group oonsisUng of 

heterocyclic ring. alKyl, cyclMlltyl , „Lo „aL 

Tr; r°- « — — -i :; cyan °- 

ay res Pectively toqether <=rv™ 
ra icol seleotoc fro. th . group CMSist J J 

30 x- is . c ;» r ocyclic ana ™= ^ 

a,e„ t5 , a„r rl ° n '" ~ °< — . 

(iii) from about o.i to about 40* Qf a u, 

-at r «. „ lth peroxide anion 2 1 : „:;rr r 

^ PercarooxyUc acia, parcarPonic acia or parimiarc Lla. 

2- A composition accorain, to claim l „„ erein th . 

to 25. ana the oxygen transfer agant is present in an 
amount from about 0.2 to 5% by weight . 
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4 - A composition according to claim , k 

bleach precursor is N N N , N , \ ° ^ 1 Wherein th « 

/N -tetraacetylethylenediamine. 

5 - A composition accordino ro „i • 

10 bleach precursor is t „«- * 1 Wherein the 

ursor is tetraacetylgiy coluril 

7 - A composition according to claim i k 

Precursor is a c,-c 3( , fattv J ™ 1 Wherein the bleach 

pentose. 

y acyi monoester of a hexose or 

acetyloxybenzenesulfonate 

25 

-ach ^r^p^r ^ to ciaim 1 — - 

about 10% by weight. " a *° mt fro » about ^ to 

10 - A composition according to claim , * 

comprising about l to *h «. ' further 

^ " uuu - 1 to about 80% n-F = 

' ° £ 8 detergent builder. 

11 - A composition accordino to m • 
comprising an effectiv fUrther 

— . >w., aclases ,„ d „ ixtures 
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!2- A composition according to cl ain i rffi> i ■ 

form selected from the group 1 d ^ *" 3 

Pouch, tablet, aqueous liq Jd J d no ' P ° Wder ' She "' 

liquid and non-aqueous liquid. 

5 A composition according to clai™ i u 

10 aqueous medium with a sta ^d substrate in an 

™ Wlth a Peroxygen compound a hio^u 
precursor and with »n ' a blea ch 

-ana with an oxygen transfer aoent 
is: " a yent whose structure 



15 



\ 1 
\ ♦/ 



\ X CD 



20 R " V 



wherein: 



«n 9 . aU yl. cyclclkyi nitra „ , he ""cyclic 

Sel ectea tr r th form . 

Present in a molar r„* i transfer agent being 

a molar ratio ranging from about i 500 -i t „ \ 
1-2, and said bleach precursor to oxygen trans f 
being present in a molar r*i-< transfer agent 

about i; 20 . ^ fr ™ »bout 250:1 to 



WO 95/13353 



32 



PCT/EP94/03696 



15. A method according to 
peroxygen compound to oxygen 
about 150:1 to 1:1. 

5 16. A method according to 
substrate is a denture. 



claim 14 wherein the ratio of 
transfer agent ranges from 

claim 14 wherein said 



17. A method according to claim 14 wherein the ratio of 
bleach precursor to oxygen transfer agent ranges from about 

10 100:1 to about 1:1. 

18. A method according to claim 14 wherein the ratio of 
peroxygen compound to oxygen transfer agent ranges from 
about 60:1 to about 3:1 and the ratio of bleach precursor 

15 to oxygen transfer agent ranges from about 25:1 to about 
2:1. 



19. A method according to claim 14 wherein said 
substrate is a fabric. 

20 

20. A method according to claim 14 wherein said 
substrate is selected from the group consisting of dishes, 
glassware and tableware. 
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